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ABSTRACT

Dropped head syndrome (DHS) is a relatively rare condition, with a broad differential diagnosis. This
deformity has significant implications on the health and quality of life of affected individuals. While
surgery seems to be an obvious therapeutic option, there is a paucity of information on surgical inter-
vention with no clear consensus on an optimal approach or timing.

We present a case of DHS in a young woman to illustrate this condition, and review the current litera-
ture. Although at present the only definitive solution for correction and stabilization of DHS is surgical
intervention involving multilevel instrumented fixation and fusion, this condition requires a persistent
medical workup and treatment of reversible causes before surgical intervention is contemplated.
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BACKGROUND

Dropped head syndrome (DHS) is characterized by severe
kyphotic deformity of the cervico-thoracic spine. It is a
relatively rare condition with a broad differential diagnosis
[1]. The conditions linked with DHS can be categorized
into neurological, neuromuscular, muscular, and other
causes (Table 1). This deformity has significant implications
on the quality of life of affected individuals, resulting in
considerable restrictions to ambulation, activities of daily
living, and social interactions. While surgery seems to be
an obvious therapeutic option, there is a paucity of infor-
mation on surgical intervention with no clear consensus
on an optimal approach or timing.

Table 1  Summary of conditions associated with dropped head deformity.
Type of condition Specific diagnosis
Neurological Amyotrophic lateral sclerosis [9, 10]

Parkinson disease [11]

Multiple system atrophy [12]

Cervical dystonia [13]

Postpolio syndrome [14]

Cervical myelopathy [7]

Chronic inflammatory polyneuropathy [15]

Tardive dyskinesia [16]

Neuromuscular Myasthenia gravis [17]

Lambert-Eaton myasthenic syndrome [18]

Muscular Primary, Polymyositis [19]

inflammatory
Scleromyositis [20]
Isolated inflammatory axial myopathy [21]

Primary, Nemaline myopathy [12]

noninflammatory
Inclusion body myopathy [22]
Mitochondrial myopathy [23]
Congenital myopathy
Fascioscapulohumeral dystrophy
Isolated neck extensor myopathy [22]

Secondary Postradiation neck extensor myopathy
Anterior scar contracture [24]
Postbotulinum toxin injection [13]
Cushing syndrome [25]
Carnitine deficiency [26]
Hypothyroidism [27]
Hypokalemia [28]
Hyperparathyroidism [29, 30]

Other Malignancy [31]

Postsurgical [8]

CASE REPORT

A 38-year-old woman presented to the senior author’s
spinal cord clinic with a history of severe chronic cervical
pain and a recent history of cervical deformity and gait
abnormalities. She gave a decade long history of gradually
worsening intense tightness around the neck and mus-
cular contractions. Her neck deformity had been slowly
progressive over the last 3 to 4 years but had worsened in
recent months. She also described trouble ambulating,
primarily due to difficulty holding up her head. How-
ever, she testified no motor or sensory dysfunction in
any extremity.

On examination she was found to have pronounced cer-
vical kyphosis with hypertrophic neck extensors. The
deformity was completely reducible by the examiner.
Active cervical flexion and extension were reduced to
50% of normal and painful at extremes. Muscle bulk,
tone, and power were normal in all four limbs. She had
mild global hyperreflexia and positive Hoffmann reflexes
bilaterally, but downward Babinski reflexes bilaterally.
Tests of sensation were normal.

X-ray of cervical spine (Fig 1) indicated marked cervical
kyphosis centered on the mid-cervical spine, and evi-
dence of spondylosis. Magnetic resonance imaging (MRI)
(Fig 2) showed multilevel cervical spondylosis with cere-
brospinal fluid effacement at the mid-cervical levels but
no evidence of cord signal change. A preliminary diagno-
sis of cervical dystonia causing DHS with subtle signs of
myelopathy was considered, and further investigations to
determine the primary pathology were organized.

Initial electrodiagnostic findings were nonspecific. A
muscle biopsy from the trapezius showed no evidence of
inflammatory myopathy and nonspecific atrophic changes
with fibrosis which were considered nondiagnostic.

Over 2 years she became progressively disabled with de-
cline in her functional state such that she could only am-
bulate short distances while holding her head up with both
hands. Clinical examination showed an increase in hy-
perreflexia of the left arm but was otherwise unchanged.
Repeated MRI (Fig 3) showed distinct T2 hyperintensity of
the cord at C3—C4 and atrophy with fat infiltration of the
paraspinal muscles in the lower cervical spine. Repeated
electrodiagnostic assessment showed fibrillation and small
amplitude polyphasic potentials in the paraspinal muscles
suggesting myopathy as the cause of DHS.

The patient consented to surgical intervention to achieve
the goals of decompression of neural structures, and cor-
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rection of the cervical deformity with stabilization. She
underwent a C2 to T1 decompressive laminectomy, and
occiput to T6 posterior instrumented fixation and fusion.
Good reduction of the cervical deformity with neutral
head alignment was achieved via direct visualization and
image intensification. The surgical procedure was un-
complicated, with motor and sensory-evoked potentials
maintained throughout. Intraoperative electromyographic
recordings showed transient-spiking activity during the
procedure but this resolved fast.

Postoperatively she recovered well with no neurological
deficits. Computed tomography confirmed good posi-
tioning of all hardware, and anatomical alignment with
increased space in the spinal canal. She was managed for
8 weeks postoperatively in a cervico-thoracic orthosis.
She regained full mobility, and at 8 months follow-up
she reported increased energy and a significantly im-
proved ability to carry out daily activities. Imaging at
follow-up shows the correction and stabilization of the
deformity (Fig 4).

Fig 1 X-ray of cervical spine demonstrated marked kyphotic deformity

and evidence of spondylosis.

Fig2 Magnetic resonance imaging (mid-sagittal T2-weighted image)
from 2007, when the patient initially presented. Evidence of spondylosis
with cerebrospinal fluid effacement at the mid-cervical levels, although
no evidence of cord signal change.

Fig3 Magnetic resonance imaging (mid-sagittal T2-weighted image)
from 2010. Subtle progression of spondylosis, now with distinct T2
hyperintensity of the cord at C3—C4. Evidence also of fat infiltration of
the paraspinal muscles in the lower cervical spine region.

Fig4 X-ray of cervical spine at follow-up. Extent of correction of
kyphotic deformity is shown.
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DISCUSSION

Dropped head syndrome is a complex and challenging
condition. Optimal management of a patient with DHS
requires a comprehensive multidisciplinary workup to
establish the primary cause before surgical decision mak-
ing. Many of the underlying conditions are medically
treatable and in some cases the extent of the deformity
may be decreased to an acceptable level without invasive
intervention. In particular, Parkinson disease, inflamma-
tory myositis, and secondary myopathies due to metabolic
or endocrine dysfunction are likely to show substantial
improvement when treated with appropriate medications.
Other etiologies that cause focal structural changes are
poorly suited to medical treatment, such as neck radia-
tion therapy causing extensor myopathy and anterior scar
contracture.

When investigations including electromyographic studies
and muscle biopsy show a myopathic cause of DHS that
is noninflammatory and isolated to the neck extensors, a
diagnosis of isolated neck extensor myopathy can be made.
While isolated neck extensor myopathy and some other
causes of DHS may not be medically treatable, benefit may
be gained with physiotherapy, massage, and acupuncture
to maximize function and slow progression of symptoms.
However, the natural history of this condition usually in-
volves progression to a complete inability to lift the head
in a seated or standing position, and this severe kyphosis
can lead to secondary degenerative changes including ver-
tebral compression and anterior muscle contraction. This
development can later lead to cervical myelopathy and
neurological decline. Thus, when medical and physical
treatment options have been exhausted, mechanical cor-
rection of DHS may be needed to maintain a reasonable
quality of life for the patient.

Options for mechanical stabilization and correction of
DHS include removable soft or hard collars, Somi brace,
halo-vest, or surgical fixation [1-3]. External orthotic de-
vices may provide stabilization and partially correct the
deformity; however, they may be cumbersome, irritating
the skin, and may cause further deconditioning and de-
terioration of neck extensor musculature. Therefore these
devices are often only temporary solutions, and are likely
to achieve long-term satisfaction in only a select patient
group—those too old or unwell to undergo major surgical
intervention.

At present, the only definitive solution for correction and
stabilization of DHS is surgical intervention involving mul-
tilevel instrumented fixation and fusion.

Several articles have documented surgical correction of
DHS. Dating back to 1988, Simmons and Bradley described
a case series of six patients who underwent surgical inter-
vention for what they termed “chin-on-chest deformity”
[3]. They advocated halo traction and anterior muscle
release to help reverse anterior muscle contraction when
the condition was longstanding. They also suggested that
posterior resection of the inferior facets could be useful
to achieve restoration of normal extension. In four cases,
posterior instrumented spinal fusion was performed from
mid-cervical (C3-C4) to upper thoracic (T1-T3) levels with
good bony fusion, but the authors did not provide long-
term follow-up data. They did report that two of these
procedures had caused anterior wedge separation, requir-
ing subsequent keystone strut-grafting.

Gerling and Bohlman [4] reported nine cases of DHS in
the context of cervical myopathy that were managed with
posterior instrumented fusion. The primary complaint
of all nine patients was loss of horizontal gaze, and five
patients also complained of axial neck pain. Only one was
myelopathic, and this patient was not decompressed during
surgery. The surgical constructs for all patients spanned C2
to upper thoracic levels (T1-T5) [4, 5]. Four also required
anterior cervical releases. The average follow-up was 6
years, and overall the authors found good outcomes at the
2-year follow-up in seven patients and fair outcomes in the
other two. This was despite frequent complications includ-
ing construct failure in one case; two revision surgeries
in another; camptocormia in two cases; dysphagia in two
cases; and pneumonia in two cases.

Petheram et al [1] described a series of seven patients with
DHS, six of whom were treated nonoperatively and one
with a C4 to T2 instrumented fusion at another institution.
The 79-year-old patient was unhappy with the outcome
because of decreased neck mobility and difficulty walking
after surgery. The six patients treated nonoperatively also
did not fare well, with only one showing marked improve-
ment with physiotherapy and temporary use of a neck
collar.

Amin et al presented a patient with long-standing DHS
and osteoporosis who was managed with instrumented
fusion spanning C2-T11 after suffering a fall and mul-
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tiple thoracic vertebral fractures [6]. Their rationale for the
lengthy construct was due to extremely poor-quality bone
and the need for stabilization of the thoracic fractures. The
patient recovered well and after 3 months of rehabilitation
was able to live independently, walking without aids, and
maintaining a functionally useful head position.

Kawaguchi et al reported a case of DHS caused solely by
cervical myelopathy secondary to spondylosis [7]. In this
scenario, they found that decompressive laminectomy
alone was sufficient to improve neck extensor function to
allow return to normal posture.

A final case describes a patient with Parkinson disease
who had undergone DBS placement but continued to have
falls and sustained an odontoid fracture. Initial surgical
intervention consisted of C1-C2 internal fixation, but the
patient sustained a vertebral artery injury and continued to
experience painful spasmodic anterocollis and torticollis.
This patient subsequently received occiput to T1 posterior
instrumented fusion, which resulted in complete resolu-
tion of neck pain and a subjective improvement in overall
functioning [8].

We need to consider several key issues in the surgical man-
agement of DHS. First, the decision to operate is based on
numerous patient factors, including age, functional status,
and current quality of life reported by the patient. This has
to be weighed against the expected functional status and
quality of life after intervention, which will be affected if
an occipito-cervico-thoracic fusion is performed.

Second, is the number of levels that need to be stabilized.
While most published reports of instrumented fusion
spared the craniocervical junction, our construct did not
due to the patient’s extremely poor extensor musculature.
In general, if function of moderate neck extensor remains,
it is preferable to limit the rostral level of fusion to C2
to preserve some head mobility. It is also important to
consider the status of the thoracic extensor musculature
and the bone quality to determine how caudal the fusion
needs to be extended. In our case due to poor-density bone
the integrity of a shorter construct would have been ques-
tionable. In other individuals with high-quality bone and
relatively normal thoracic extensor muscles, fusion down
to T3 would likely be sufficient.

Third, is the question whether or not to perform a lami-
nectomy in the context of mild cervical myelopathy. It

is possible that the mechanical correction of the severe
kyphosis itself may decompress the spinal cord. In our
case, laminectomy was indicated as the patient had clinical
and radiological signs of myelopathy. Given the presence of
canal stenosis and cord signal change, the safest method to
protect the spinal cord during the correction of deformity
was to ensure that it was decompressed first.

Finally, the timing of surgery is vital in this degenerative
condition. While it is desirable to delay surgery until it
is absolutely necessary, it is essential to intervene before
cervical myelopathy and neurological deficits become
established. The recommended approach is to monitor
closely for clinical or radiological evidence (via serial
MRISs) of cervical myelopathy, and intervene if this be-
comes apparent.

In summary, we report a case of DHS secondary to cervi-
cal myopathy. Such a presentation requires a persistent
medical workup and treatment of reversible causes before
surgical intervention is contemplated. Surgical issues to
consider include the optimal timing of intervention, the
need for anterior muscle release, the choice of approach
(anterior vs posterior vs 360), and the levels which will
involve decompression and instrumented fusion.
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COMMENTARY

Author Michael J Lee

Institution  University of Washington, Seattle,
WA, USA

Martin and colleagues present a case report and review of
the literature surrounding cervical myopathy and resultant
dropped head syndrome. They note that this relatively un-
common condition may stem from numerous neuromuscular
etiologies. Nonoperative management is largely targeted to
the underlying condition and thus may be wide-ranging in
its treatment.

This study reveals the paucity of quality literature on this rela-
tively uncommon condition. The largest series describes only
nine patients. Consequently, there is no formal standard of
care for this condition. Nevertheless, the authors demonstrated
appropriate surgical treatment of this patient by adhering to
the core tenets of surgical spine treatment: (1) decompression
of neural elements, if necessary; (2) stabilization; and (3) cor-
rection of deformity.

As Martin and colleagues have properly reviewed, there are
other surgical aspects that may provoke additional discussion:
approach (anterior vs posterior vs 360), number of levels fused
and instrumented, and preemptive decompression. With such
a dearth of quality literature, these aspects are best determined
on a case-by-case basis. They recommend intervention before
onset of cervical myelopathy. In addition, it may be worthwhile
to consider earlier intervention while the deformity is passively
correctable. Correction of a fixed deformity can often necessi-
tate an anterior and posterior approach, whereas the flexible
deformity may be adequately treated with a single approach;
thus obviating further surgical insult.

To conclude, the authors presented a well-written case report
with an exhaustive literature review on this topic. Although a
specific standard of care for this condition has not been defined,
adherence to basic core principles of surgical spine treatment,
as they have shown, can result in a restoration of function and
subsequent improvement in clinical outcome.

EDITORIAL STAFF PERSPECTIVE

The article on “Dropped head syndrome” (DHS) exemplifies the
value of case reports and series. Very rare conditions, such as
the one described here, are not really amenable to comparative
studies or prospective protocols; they are simply too infrequent
and are permeated by high degree of variability. Regarding the
general subject of camptocormia (of which the dropped head
syndrome is a subset specific to the neck), there is far too little
known. There has been no systematic review on this highly
disabling and perplexing condition since it was originally de-
scribed by Alexandre-Achille Souques (1860—1944, Hospice
de la Salpétriere, Paris, France) in 1914 [1-2]. On a historical
note, Souques was the cofounder of the Société de Neurologie
de Paris together with Ivan Babinski.

One productive outcome of gathering case reports of rare condi-
tions, eg DHS, is the potential to develop more consistent differ-
ential diagnosis tables for pathological forward curvature of the
spine (with neck and thoracolumbar subsets); and emanating
from that, the presentation of sensible diagnostic algorithms
to aid clinicians in providing meaningful and systematic as-
sessment approaches.

The EBSJ editorial staff encourages like-minded members of
the global spine practitioner community, such as AOSpine, to
collaborate on such an endeavor.
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